This study evaluated the necessity and the contribution of solid media when used in conjunction with radiometric Middlebrook 7H12 (BACTEC 12B; Becton Dickinson, Towson, Md.) medium for recovery and complete identification of mycobacteria. Each of 1,184 digested, decontaminated respiratory specimens was inoculated into one BACTEC 12B vial, one 7H11 plate, and two Lowenstein-Jensen (L) slants. When the 12B vial was smear positive for acid-fast bacilli, the organisms were subcultured onto LJ slants and the BACTEC p-nitro-o-acetylamino-fi-hydroxypropiophenone (NAP) test system was inoculated with the organisms. Niacin tests were performed by using the growth from the original LJ slants and organisms from the LJ slants subcultured from 12B or 7H11 medium. The times to achieve definitive NAP and niacin test results were recorded. Recovery of all 143 isolates found in this study could not be achieved with a single medium. Among the three media, the highest percentage (92.8%) of Mycobacterium tuberculosis isolate recovered was with BACTEC 12B. The use of either 7H11 medium or LJ slants along with a 12B vial increased by 4 to 6% the total percentage of M. tuberculosis organisms that were isolated. Isolation of the M. tuberculosis complex and NAP differentiation in 12B medium were completed in an average of 17 days. On average, isolation and definitive niacin test results for M. tuberculosis cultures were obtained in 39.3 days by a conventional procedure and in 36.3 days when 12B subcultures were used. These results support the conclusion that LJ slants contribute 4 to 6% increased recovery of M. tuberculosis when used in conjunction with 12B medium. Additionally, a subculture onto LJ slants from 12B medium yielded sufficient growth for niacin testing earlier than an original LJ slant did.
Use of the radiometric technique (BACTEC) for rapid isolation of mycobacteria, differentiation of the Mycobacterium tuberculosis complex from other mycobacteria (MOTT bacilli), and drug susceptibility testing has been well established. Several studies have indicated the high sensitivity and time savings offered by this technique (1) (2) (3) (4) . Mycobac- teria are known to be difficult to grow on artificial media; thus, it is customary to use at least two different media to enhance the recovery rate of positive cultures. Most laboratories that use a radiometric system (BACTEC; Becton Dickinson, Towson, Md.) for detection of mycobacteria use a solid medium, as recommended, in conjunction with BAC-TEC 12B broth.
Cost-containment is an important consideration, and individuals in many laboratories may feel that elimination of the use of solid medium in conjunction with the radiometric (M. tuberculosis) system would reduce the cost and labor involved with-testing for mycobacteria. This idea is supported by the fact that mycobacteria are detected earlier and more often in 12B medium than they are in any individual solid medium. When the radiometric broth is the only medium used, species-level identification is not possible unless isolates are subcultured onto solid medium. The The BACTEC procedure consisted of the inoculation of 0.5 ml of processed specimen into Middlebrook 7H12 medium (BACTEC 12B; Becton Dickinson). As recommended, 0.1 ml of PANTA supplement (polymyxin B, 50 U/ml; amphotericin B, 5 ,ug/ml; nalidixic acid, 20 pig/ml; trimethoprim, 5 RESULTS The recoveries of significant mycobacteria from 1,184 processed sputum specimens in BACTEC 12B and conventional media are summarized in Tables 1 and 2 . BACTEC 12B was the most effective medium for recovery of M. tuberculosis from both AFB smear-positive and smearnegative specimens. There were 112 cultures positive for M. tuberculosis on all media combined, and 92.8% of isolates were recovered on 12B medium, while LJ slants and 7H11 performed similarly, allowing recovery of 76 to 79% of isolates (Table 1) . Among the MOTT bacilli, 7H11 and 12B media allowed recovery of more of the Mycobacterium avium complex than LJ slants did, while 7H11 was the most effective in recovering Mycobacterium fortuitum ( Table 2) .
The recovery of M. tuberculosis with different combinations of media is shown in In Table 4 , data are summarized for the average time required to detect growth of mycobacteria in BACTEC 12B and conventional media. BACTEC 12B detected growth (GI, .10) of M. tuberculosis isolates in AFB smear-positive specimens in 9.3 days and in AFB smear-negative specimens in 16.8 days, which was approximately twice as fast as detection of growth on LJ slants and 7H11 medium. BAC-TEC 12B detected growth of MOTT bacilli in an average of 10.5 days, versus 21.8 days for 7H11 and 29.0 days for LJ medium. A positive culture was confirmed only when a smear made from a 12B vial was positive for AFB, which required an additional 1 to 3 days after initial detection. Table  5 . For M. tuberculosis, the BACTEC NAP test results were completed in 14.1 days for AFB smear-positive specimens and in 22.5 days for AFB smear-negative specimens. The total times required to obtain a niacin test result for M. tuberculosis with both the BACTEC subculture and conventional procedures were approximately the same (33 days) for AFB smear-positive specimens, while for smear-negative specimens they were 42.0 and 52.7 days, respectively. For MOTT bacilli, the BACTEC NAP test results were completed in 14.7 days, and the niacin test results by the BACTEC subculture and conventional procedures were completed in 37.0 and 48.0 days, respectively.
The incidence of discarded cultures because of contamination was highest for LJ slants (10.8%), while it was lowest (5.0%) for 7H11 medium. A total of 94 (7.9%) specimens were contaminated in BACTEC 12B medium. The most notable contaminants in BACTEC 12B were as follows: fungi, 33 specimens; gram-positive rods, 35 specimens; gram-positive cocci, 23 specimens; gram-negative rods, 19 specimens. The number of cultures lost because of contamination of BACTEC 12B and all conventional media was 15. The number of cultures lost because of contamination was 21 when BACTEC 12B medium and LJ slants were used and 18 when BACTEC 12B and 7H11 media were used.
DISCUSSION
This study was done to answer the following two questions: (i) would positive cultures be lost if a solid medium was not used in conjunction with a BACTEC 12B vial, and (ii) how much time would be required, compared with the time required for the conventional method, if a positive 12B vial was subcultured onto LJ medium and this subculture was used to perform biochemical testing for identification?
It is evident from the data that no single culture medium can detect 100% of the positive specimens. If all media were combined, there were 112 M. tuberculosis-positive specimens of a total of 1,184. The Overall, for M. tuberculosis 12B vials were subcultured on an average of 11.7 days from smear-positive specimens and 19.9 days from smear-negative specimens. For MOTT bacilli, the average time was 13.3 days. Many clinical laboratories do not carry out complete identification; rather, they differentiate the M. tuberculosis complex from MOTT bacilli by the BACTEC NAP test. In this study, isolation and NAP test results were completed on an average of 17 days for M. tuberculosis and 15 days for MOTT bacilli, which is much faster than the time necessary to determine niacin results.
As for the possibility of using 12B medium as a single isolation medium, it appears from these data that for M. tuberculosis, which has the greatest public health significance of all mycobacteria, there is a loss of 5 
